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• REM _ 



IDENTIFICATION 

PRODUCT CODES AC-E932D-MC 
PRODUCT NAME • CXRCADO RCll WOO 

PRODUCT DATES SEPTEMBER 1978 

MAINTAIMERS DEC/Xll SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL* 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING NY DIOITtl .. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT CO 1973,1079 DIGITAL EQUIPMENT CORPORATION 
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SEQ 0002 



1. ABSTRACT 



RCA IS AN IOMOD THAT EXERCISES RS64 DISK DRIVES ON AN 
RCll CONTROLLER. IT EXERCISES THE DRIVES BY DOING WRITES/ 
WRITE-CHECKS, READS/ AND IN-CORE COMPARISONS. 
ALL ERRORS DETECTED ARE REPORTED ON THE CONSOLE TTY. 



2. REQUIREMENTS 

HARDWARE: 1 TO 4 RS64 DISK DRIVES WITH AN RC11 CONTROLLER 

STORAGE:: RCA REQUIRES: 

1. DECIMAL WORDS: 830 

2. OCTAL WORDS : 1476 

3. OCTAL BYTES: 3174 

3* PASS DEFINITION 

ONE PASS OF THE RCA MODULE CONSISTS OF 600 CYCLES OF TH£ *A3TC TES T 
SEQUENCE (WRITE, WRITE-CHECK/ READ/ DATA-CHECK). THE TEST SEQUENCE 
WRITES 1024 WORDS, WRITE-CHECKS SAME/ READS THE FIRST 256 WORDS/ 
AND DATA-CHECKS SAME. 

4. EXECUTION TIME 

ONE PASS OF RCA RUNNING ALONE ON A PDP-11/40 TAKES APPROXIMATELY 1 MINUTE. 

5. CONFIGURATION REQUIREMENTS 

DEFAULT PARAMETERS: 

DEVAOR: 177440/ VECTOR: 210/ BR1: 5/ DEVCNT: 1 

REQUIRED PARAMETERS: 

NONE 

6. DEVICE/OPTION SETUP 

MAKE CERTAIN THAT ALL DRIVES ARE POWERED UP/ WRITE ENABLED/ AND READY 



RCAD DEC/Xll SYSTEM EXERCISER MODULE MACY11 30AC1052) 12-0CT-78 16258 PAGE 4 

XRCAD&.P11 12-OCT-78 12:06 SEQ 0003 



7. MODULE OPERATION 



TEST SEQUENCE I 



A» SETUP DEVICE REGISTER ADDRESSES AND NODULE VARIABLES 

B. RESET ALL DRIVES ON-LINE AND DROP ALL THAT ARE NOT 

C. GET A STARTING SECTOR ADDRESS 

D. GET A DRIVE ADDRESS 

E* DO A WRITE — IF ERRORS* REPORT AND RETRY UP TO RETRY LIMIT 
F. DO A WRITE-CHECK ~ IF ERRORS* REPORT AND RETRY UP TO RETRY LIMIT 
DO A READ — IF ERRORS* REPORT AND RETRY UP TO RETRY LIMIT 
DO A DATA-CHECK — IF ERRORS* REPORT AND RETRY UP TO RETRY LIMIT 



G« 
H. 



I, IF END OF PASS* REPORT AND GO TO C 

J« IF END OF DRIVES* GO TO C ELSE GO TO D 

8. OPERATION OPTIONS 

NONE 

9. NON-STANDARD PRINTOUTS 

A. $8i T ol§JMI2 |5Sc3ftIiT THE STAWDARD F0RMATS DESCRIBED IN 

B* ERROR MESSAGES DUMP THE CONTENTS OF THE 8 RC1I REGISTERS 
IN THE FOLLOWING ORDER I 

RCLA RCDA RCER RCCS RCWC RCBA RCMR RCDB 
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SEQ 00 4 



000000 



m 

042 

in 
m 

Ji 
mn 
km 

00072 

ml 

00100 

km 
mn 
m 

i 

mi 



041 > 



000000 




mum*.; 



. ********* 



Sbgin: 

MODNAMx 

V||f QR3 

SRI: 




. ASCII /RCAD 

lH«r M * 



I > MODULE MANE 



40+0 



PRTY5+0 
PRTYO+0 



»5F 

OPEN 
OPEN 

... gPiB 

******************************* 



^lf D Dlil?I E So?| 

__.i« iilb 

r SWITCH REGIS?! 
>SWITCH REGIS 



ACK OF WBUFF USAGE 



TOR 

PER 





QF iff 



NTS 



§R 

If r 

>LOC fO SAVE TOTAL 



IP 

;LOC 



itERAtl&NS 
TO COUNT _ITE 



=600, 



im 
\w 
m 
m 



_ PER PASS* 
TERATIONS 
ITAL SOFT ERRORS 

ttlf I8f* L E H R«88s E ?I8 R lAss 

T Qvl*E V lRM§ D Aic R 8S8L S A?Ig P&SS 

IM MHtVtR MACR0 f€ nLLED 
IB m V» mr 



IR USE 
IR USE 



SAVE 
SAVE 
SAVE 



K: 



oc 

oc ^ 

>L8i_TQ_SAVl_R6 



;LOC TO SAVE R4. 
;LOC. TO SAVE. R5. 



; ADDR OF CURRENT CSR. 

JIBII.BsWcMJ 1 ' 

} ADDR OF BAD 



tS OF C 

BAD DATA, 0! 

JSTATUS REG CONTENTS 

? ACTUAL DATA. 
;RESTART ADDRESS 

{388B1 

7 " 



I!?!. 



, ^ OF INTERRUPTS s 
} MODULE IDENTIFICA1 



AFTER EN" OF PAS C 



8P4TION 
U'BER=21 
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000252* 
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ufea: OPEN 

mm m 
m\ mi. 

OPEN 
OPEN 

cm 

ENDR 



****** 



SPSIZ 



SEQ 0005 



ma Mffi.. ... 

;read buffer ea 



H?iMkL»IBIiSH 



BITS 



?WRI_ 
JWRITI 



. read buffer 
;r physical ~ 



?CD 



H _ ADDRESS 

BITS 

buffer Size requested 

..i/BBHSBifiB MM"" 

TA/DATCK WORD COUNT 



S 

, -DATA/DATCK WL.._ , 

PRESERVED FOR FUTURE USE 



1 MODULE STACK STARTS HERF . 



***************** ********* 
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SEQ 0006 



Hffll 

mm 



000472 

mm 

000504 




001451 

mm 



mm 

004567 



mm 

ooooi 



00131? 
001320 



002465 

mm 




START* 



1$! 



2$! 



3SS 



RESTRT: 



NEXT: 



wr»TO 

WD PR 



40,RG 



/DVICf 
40,DRVVE 
fcJoSp ; AS 




000170 



BIC 

m 

CLRB 

JSR 
BR 

BITB 

bIcb 

MOV 

BR 

JSR 



§-32.,BLKl 



RBU||Z,WCMT2 

PC,BLOCK 
Kl/DSK ADR 

WBUFSZ,WCNT1 
WCNT1 

PC# DRVA DR 

DVICE 
FINI 

#14000, DSKADR 

||VSFT, DSKADR 

TRY3 

R5,WRITE 

RETRY1 

JBIT2/FLAG 



clar°P£ags 0RH * ,Em/I ^* TI011 
BEGIN 

GET LOAD-DEVICE NUMBER 

to w " 

POINT TO NEXT DEVICE 
COUNT SHIFTS 

ND 

F LOAD-DEVICE SELECTED THEN 
EGIN 

MOVE LOAD-DEVICE NUMBER TO 

SS AGE C*AlE 5?Ih D cS55oN HEADER 

END 

IUI x »i z RaBSi.l B ¥ s ' MB dL BRI 



r BLK1 
R5/WRITCK 



DEVICE MASK 
POINTING AT LOAD-DEVICE DO 



RYVE 



VES 



SAVE 
GET T 



;GET PHYSICAL ADDRESS FROM 16-BIT RBUFVA 



GET NEXT DISK ADDRESS 
SAVE DISK ADDRESS 
GET WRITE BUFFER INFORMATION 

SAVE WRITE BUFF 

GET THE * 

GET A DRIVE ADDRESS 
ANY DRIVES LEFT ? 
NO, GO DROP THE MODULE 
A|| DRIVES_DQNi_? 



ITE BUFFER SIZ 
2'S COMPLEMEN 



g5 ? get D ?8Sther BLn^if 



CLEAR DRIVE ADDRESS 

WRITE SOME DATA 

IF ERRORS* TRY IT AGAIN 

DID DISK OVERFLOW ? 

ye§* c ?21a8 8verflow FLAG 

slflf ofc?S K A? U BEGINNINr, OF DISK 
WRITE-CHECK THE DATA 
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279 



104410 000000* 



000126' 



GOBS 



FINI : 
; 



BR RETRY2 
JSR R5#READ 
BR RETRY3 
CDATAS, BEGIN, RBUFPA 

ENDIT$/ BEGIN 

BR NEXT 

£ND$, BEGIN 



SEQ 0007 



; IF ERRORS, TRY AGAIN 

; READ THE DATA WRITTEN 

; IF ERRORS* TRY AGAIN 

; REQUEST FOR HONIfO" 



REQUEST F6R MONITOR TO CHECK OATA 
IF ERROR/ CONTINUE 



> SIGNAL END OF ITERATION. 

; MONITOR SHALL TEST END OF PASS 

t CONTINUE 

} DROP THE MODULE 



I 



% 



303 

m 




MODULE 



mm 002334 

000000* 003126' 



? - 2w mm 




mi" 



314 



mm- mi® 



742 

9 

766 



it huh 



i (11!* 



l8 44?2 



mm 



002311 



mm- mm 

-^67?* 00C4U 000000 ' 003134* 



03 002266 
000000' 003142' 




W ii 
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REtRYit m t|vj ; . E « n m mn 

HUE GO : MO/ GO TRY If AGATN 

, ...... .„„... 

, .. .. 

RETRY3 ! INCB IRY3 ? COUNT RETRYS 

CMPB |3gTRY3 I LIKtT KXCEEDgD ? 

|lll $ ,BE|l ! JKCEn3 | A |! S|| HElIJ|l T it^ v |IfH COMMOH H> an ER 

, - 

NEXT*: JSR PC/REZET ; GO CHECK ALL ..DRIVES FOR ON-LINF 

JMP NEXT } GO ON TO NEXT DRIVE 

> ......... ...... 

} — yCll DIS* DRIVERS 

" rites m matt* \mm? c mi™ 

MOV WBUFPA, 4RCBA > LOAD BUFFER ADDRESS 

MOV WBUPEA,*MEM f GET EXTENDED MEMORY BITS 

BR GOGO ) CONTINUE 

WRITCK: MOV #107 # FUNC ) LOAD WRITE-CHECK FUNCTION 

MOV 5CNT1 € 8RC«C J LOAD WORD COUNT 

MOV WBUFPA, 4RCBA > kQ! BUFFER ADDRESS 

MOV WBUFEA^VMBK ) GET EXTENDED MEMORY BITS 

RR GOGO 5 CONTINUE 

READ: MOV #105,FUNC } LOAD READ FUNCTION 

MOV WCNT2»#RCWC } LOAD tf ORDCgUN| 

88! HffE&REI' $ g^ D B !^giD A S§Sgi! bits 

GOGOi I HBRfiF™ ! U'iKBiiWi':;? 

MOV FUNC,PRCCS > EXECUTE THE FUNCTION 

EXITS, BEGIN >EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT 



SEQ 0008 
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SEQ 0009 



lis 
340 

hi 

343 



001076* 
001076' 



oooo r ooooor • 001104' 



00033' 



001116- 012701 000001 
_ 001122* 016700 000636 

11 IB ill! 



001136* 04^167 000616 

88ntg' mm* ° 00000 ' m764# 

001152' 000207 

000610 

177777 
003777 

000040 

176720 

176710 
176702 

000004 001713 




NTRUPT: 

IS: 
; 

DROPS 

1$S 

2$5 



1$5 

2$: 



3$: 
4$: 

5Sl 
6$: 

1 



llRQS#BEGI»7ii >™QUEUe"up"t5"cONTINUE 

? — * 

JSR R5, ERRORS ; GO CHECK FOR ERRORS 

RTS R5 ; ERRORS DETECTED/ RETURN 

TSf <R5)* i NO ERRORS/ SKIP RETRY 

RTS R5 ; RETURN OK 



MOV 
MOV 

9 



SryvI/F 



NE 

*!** 



INITIALIZE DROP PICKER 
GET THE DRIVE NUMBER 



t*4§*I**ft***ft***i*22S**I*S**SiX I* ***************** * 

;CONVERT DRYVE TO ASCII AND 
} STORE AT ADR1 
OTOA$/ BEGIN, DRYVE, ADR1 

J ************************************************ ..... 
TS PC } RETURN 



BLK1/R0 




} 
% 



SAVE CURRENT BLOCK NUMBER 

"StTiiSJ REG * 3 F0R KAX * milsrp J 

wax. number of block's 
"""blocks left on 'sk 
* 0R 8V F '■ 



\ m mm 

} IS " **" ' - 



IS # OF WORDS LEFT ON DISK 

^TRANSFER SIZE NEG. ? 
ES 



NEG. 



I IS TRAnSPeS ilZE POSITIVE ? 
} YES 

; WAS THERE ENOUGH ROOM FOR THE T • .NSFEP 

1 BftiiPKBr 1 re » l err(,r 

; SET OVERFLOW FLAG 
} RETURN OK 
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SBQ OO'iO 



!!! 

m 



401 

m 

m 

406 

1 

410 

ill 

414 

81 

418 

li 

422 



256' 
264' 

fo- 
ur- 



WW 
mi 
\m 

1346 



m 



001412' 



362767 

,11 

0§S 207 



?il4^4 

mm 

000207 



014267 

lllili 



000004 
000416 



MOOC 



17647? 
17646? 



$464 000464 



li 



162 



1181: 

liiaii lifi »»« «»« 



BLOCK: 



1$: 



ADD 

CL 

MOV 

RfS 



DRVADRt INC 



i$5 



2SS 



CMP 
BEQ 
ASR 
BCC 
RTS 



MOY 
RTS 



ERS0B2S MOV 
MOV 
MOV 
MOV 

li? 

ERSUBl: MOV 



MOV 
RTS 




Bin 



DRYV] 

P{?3;PLAG 

14/DRYVE 



PC 



174000, DRVSFT 

VICE, DRIVE 



II s 



A WAS 



RCCS,CSRA 
gRCCS,ACSR 



STEP TO NEXT BLOCK 

BLOCK LIMIT REACHED ? 

NO, CONTINUE 

YES# RESET BLOCK f 

READ WHERE WRITE 

RETURN 



COUNT A ORIVI 

BBilf to? 1 

YES, RETURN 



... D 85fHW» 

S T |£»g H I6g E 8 F ? DRIVKS 



si 



FLAG 



TORE CHOSEN DRIVeI 



fcSJB IBIreI1*OF DATA WRITTEN 



LOAD THE DATA 

LOAD ADDRESS OF DATA READ 

ttm it I 

LOAD ADR. OF CURRENT CSR 
LOAD CONTENTS OF CURRENT CSR 
RETURN 



474 



mi 



4567 



001342 
177476 

mm 

000000' 
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003004' 



is: 

? 

SETUP: 



7777 001170 
1174 



001636' 012767 000003 176242 
001644' 104405 000000' 003004' 



1?: 
} 



rezet: 

IS! 



m mw-mm 000102 



SEQ 0011 



III 

JSR 
BR 

m 
ir 



»RCCS 

rLroom 



ANY ERRORS *> 
NO, RETURN 

YES, IS IT A REAL ERROR 
NO, CONTINUE 



****************************** 



****************************************************** ********** 

BEGIN £ TA*LE J 

********************************************************** 



I **** 

RTS R5 

TST (R5H 

RTS R5 



; RETURN, ERRORS 
; SKIP RETRY 
} RETURN OK 



MOV 

MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 

TST 
MOV 
TST 
MOV 
TST 
MOV 

S8? 

MOVB 
RTS 



mm 

in Aim 

RggRC EP 

CMC 
CB4 



REGS. ADDRESSES 



If PRIORITY 



RETURN 



MOV 

TSTB 

BMI 



BREAKS, BEGIN 
BREAKS, BEGIN 



77777, TLK 
"CCS 



} SET THE TIMER 
% CONTROLLER READY 
"ES, CfiVlNU* 



? YES 



; TEMPORARY RETURN TO MONI TOR.... 
\ THEN CONTINUE AT NEXT INSTRUCTION. 



une Ji* * ?IF soMF MflRE 

« 2**** *** : i *$****** ****** **2*^*2*^*^* **2X **§******* *************** 

HjP3lt?|GJN c TABLE 

CLR 
RTS 



,,,,$1 BEGIN, TABLE > CONTROLLER NOT READY 

***********V** ********************** ************ *************** 



DVICE 
PC 



iiiiiRN 



TO D^OP THE MODULE 
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520 
521 
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MODULE 
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3io: 



003 



ill 

003126 

mm 
m\u 

mm 

ill 

mm 

003167 



..A 

04252 

mil 

0534| 

mm 

051041 
003074 

hm 
mm 

m 
m 

3026 



9000 



003174* 
000001 



053111 
050117 
051124 



524 



ii it 

nun mm 

040505 000104 



SEQ 0013 



MES3 ! 
MES4: 
MES5! 

HESS : 
MES7: 

MES8 i 
BXCED1: 

EXCED25 

EXCED3Z 

DRPS 



A0R1: 
NUMB! 



FLAG: 



fig; 



.ASCIZ 
.ASCIZ 
• ASCIZ 

« ASCIZ 
.ASCIZ 

• ASCIZ 



Ml 
M! 



77 



J 

177777 

5IW77 

MES3 

m» 

oRLKB 

.1*11 



-EVEN 
• END 



DRIVE * 
DROPPED!' 
RETRY EXCEEDED *• 

WRIT? * 

WRITE-CHSC** 
READ* 
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Q316QR 
OOlOfiR 
00104P 
OOllOR 
0O00OR 

2O0QI 



nr 
mi 

414* 
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USER SY 
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-3LS 



m m m 



273 



278 



283 



290 



297 



327 



332 



SEO 0014 



352 



mi 



Jit 



486 



m m m 



BLK2 
BLOC 



8Ek 0CT 



DftTERS= 
DRIVE 

W r 

DRVADR 
DRVSFT 
ORYVE 

DVID1 

EHDITS = 

IrB§rs~ 

ERRTYP 
ERSUBi 
ERSUB2 



12R 



000013R 
o22§02R 



0OQ56R 
OO1O0R 



mm 



01764R 
Q1756R 



1444R 
0106R 
1426R 
1402R 



243 



507# 
270 



469* 
419* 

407* 



278 



264* 



468 



50 8# 



480 

f 



471* 



359 



386* 



387 



389* 



390 



502# 



4998 



mi 

407 



479* 

475* 



509* 
480 



4981 
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nmK mm* m, ih* 

mm hi. hi 

0564R 262 2661 

,4414 211* 244 

D0Q44R 165t 

"2R 192# 



EI8H 1 > i2H»8ii'»12i £:-Si.> & fi8loLS kH " 



SEQ 0015 



HI* 

318* 

289 
323* 



263* 
325* 



381* 

326 



397* 
4951 



404* 



483 



5S2« 



0Q0120R 
104416 

mm 
Mm 



NEXT A 
NTRUPT 



mi 



284 



540 

283 

m 



543 

290 297 
301* 



489 



= OOftOOO 



OTOAS = 
PASCNT 

mi - 

POPSP2= 
PRTY = 
PRTYO = 
PRTV1 = 
PRTY2 = 
PRTY3 = 
PRTY4 = 
PRTY5 a 
PRTY6 = 



iii 



161 



211« 



m w m in nt m m w m m m 

21U 



06004 
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P|TV7. 

PSW = 

mh : 

RANDS = 
RANMOH 

RBUFEA 
RBUPPA 

R8UFSZ 
RBUFVA 
RCBA 
RCCS 

RCDf. 

g8iR 

RCLA 
RCMR 

mi 

REST RT 

RES* 
RETRY1 
RETRV2 
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SEQ 0016 



320 



i: in; «• «• 



319* 449* 514* 



4631 



486 



513* 



204 



syIc'nt 

TABLE 

TRYl 
TRY2 



m 

D62R 
D64R 

mi 



03171R 



211* 

252 265 457 



473 509* 

280* 281 554* 
288 555* 



RCA! 
XRC 



!d8? c p(P 



TRY3 

VECTOR 

WAS ADR 

4BUFEA 

W3UFPA 

vIBUFRQ 

WBUPSZ 

WCNT1 

WCNT2 

WDTO 
WRITCK 

mil 

XMEM 



MODULE 



.11! 

0136R 



2000R 

Blltt 

~76QR 

...2881 

mm 



197* 

Hi 
HI. 



m 

III HI 



TA 



ACE 19 



SEQ 0017 



377 
505* 



496* 



000003 
003174 



000 
001 



ERRORS DETECTED : 
DEFAULT GLOBALS GENERATED: 



RUN-TIME RATIO: 22/3=6. U 
CORE USED: 7K (13 PAGES) 



(H=DDXCOM,XRCAD0 



